Viral NS3 helicase activity is inhibited by peptides reproducing the Arg-rich conserved motif of the enzyme (motif VI).
The NTPase/helicase of Flaviviridae viruses is one of the essential components of their replication complex. The enzyme is defined by the presence of seven highly conserved amino acid motifs. Random screening of numerous hepatitis C virus (HCV) derived peptides, revealed a basic amino acid stretch corresponding to motif VI of the HCV NTPase/helicase (amino acids 1487-1500 of the HCV polyprotein). This peptide inhibited the unwinding activity of the enzyme with an IC(50)=0.2 microM. Peptides corresponding to motif VI of HCV, West Nile virus (WNV) and Japanese encephalitis virus (JEV) were synthesized and tested as inhibitors of NTPase and unwinding reactions mediated by the viral enzymes. Peptides distinguished in regard to their length and structure. Between the peptides tested HCV(1487-1500) reproducing the sequence of motif VI was the most potent inhibitor of helicase activities of investigated enzymes. Other respective peptides were rather modest inhibitors. The examined peptides inhibited the Flaviviridae helicases in the following order of potency: HCV(1487-1500)>WNV(1959-1572)>JEV(1962-1975). Interestingly, the susceptibility of the helicase activity to the inhibition by the peptides was similar and in the row: HCV>WNV>JEV. The inhibition results from binding and blockade of the active site of the enzyme lyes beyond the NTP-binding and hydrolyzing site. The kinetic analyses indicated that the binding of the peptides do not interfere with the NTPase activity of the enzymes. The peptide may serve as effective and selective tool to reduce the virus propagation.